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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to Applicants, an amendment may be filed as 
provided by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST 
be submitted no later than the payment of the issue fee. 

On 22 September 2010, a proposed amendment in condition for allowance was 
discussed with Ms. Yan Lan, Applicants' attorney, in a telephone interview. 
Authorization for this examiner's amendment was given in a telephone interview with 
Ms. Yan Lan on 24 September 201 0. 

The application has been amended as follows: 

• Claims 36, 38-40, 42, 44, 45, 47, 49-54 and 56 have been amended, as 
listed below. 

• Claims 34 and 35 have been cancelled, as listed below. 

• Note: For those claims that are neither amended nor canceled as 
indicated in this Examiner's Amendment, see the amendment filed on 25 
August 2010. 

34. (Canceled). 



35. 



(Canceled). 
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36. (Currently Amended): A hyaluronic acid compound in which a non- 
steroidal anti-inflammatory drug is bound to hyaluronic acid through a covalent bond, 
wh i ch has wherein a partial structure of a hyaluronic acid disaccharide unit into which 
the anti-inflammatory drug is introducedf,] is represented by the following formula (1): 

Y-CO-NH-R 1 -(0-R 2 ) n (1) 

wherein Y-CO- represents the glucuronic acid one residue of the hyaluronic acid 
disaccharide unit; 

R 2 represents a hydrogen atom or a non-steroidal anti-inflammatory drug residue., 
roprosontod by Z CO , whoro i n and at least one R 2 is a nonsteroidal anti-inflammatory 
drug residue; 

44N-R 4 4Q4 0 -NH-R 1 -(Q-) n represents a spacer residue in a spacer compound 
represented by H 2 N-R 1 -(OH) n having n numbers of a hydroxyl group; 

R 1 represents a linear or branched hydrocarbon group having from 2 to 12 
carbon atoms which may have a substituent; 

-CO-NH- represents an amide bond of a carboxyl group in the glucuronic acid as 
a constituting saccharide of the hyaluronic acid with an amino group in the spacer 
compound; 

wherein a hydroxyl group in the spacer compound forms an ester bond with a 
carboxyl group in the non-steroidal anti-inflammatory drug residue; and 
n is an integer of from 1 to 3, 
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wherein the hyaluronic acid compound has a degree of substitution of the non- 
steroidal anti-inflammatory drug of from 5 to 50 mol% per repeating disaccharide unit of 
hyaluronic acid, and the carbonyl group in a hyaluronic acid residue constituting the 
hyaluronic acid compound is present as an amide bond participating in the binding with 
the spacer-binding anti-inflammatory drug residue or as a free carboxyl group not 
participating therein, according to the degree of substitution of the non-steroidal anti- 
inflammatory drug residue. 

38. (Currently Amended): The hyaluronic acid compound according to claim 
36, wherein the non-steroidal anti-inflammatory drug is a compound represented by the 
following formula (2): 




(2) 



wherein, 

R 3 represents a substituent selected from the group consisting of a lower 
alkyl group, a lower alkoxyl group, of and a hydrogen atom; 
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R 4 , R 5 and R 6 each independently represents a substituent selected from a 
the group consisting of a lower alkyl group, a lower alkoxyl group, a hydroxyl group, a 
halogen atom, ef and a hydrogen atom; and 

each X is X's ore the same or different and each represents a substituent 
selected from the group consisting of a lower alkyl group, a trifluoromethyl group, ef and 
a halogen atom, affd wherein at least one of X^s X is a halogen atom. 

39. (Currently amended): The hyaluronic acid compound according to claim 
38, wherein the non-steroidal anti-inflammatory drug is a compound represented by the 
following formula (7): 




(7) 



wherein R 8 represents a substituent selected from the group consisting of a lower 
alkyl group^and-a lower alkoxyl group,-ef and a hydrogen atom; and 

X 1 and X 2 each independently represents a substituent selected from the group 
consisting of a lower alkyl group^ and-a trifluoromethyl group, and ef a halogen atom, 
wherein at least one of X 1 and X 2 is a halogen atom. 
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40. (Currently Amended): The hyaluronic acid compound according to claim 
36, wherein the non-steroidal anti-inflammatory drug ros i duo represented by Z CO is a 
r e s i du e represented by the following formula (40): 




42. (Currently Amended): The hyaluronic acid compound according to claim 
36, wherein R 1 in formula (1 ) is selected from the group consisting of an ethylene group, 
a trimethylene group, of and a propylene group, which may have one or more 
substituents. 

44. (Currently Amended): The hyaluronic acid compound according to claim 
36, wherein a solution obtained by dissolving the hyaluronic acid compound in an 
aqueous medium to a concentration of 1 .0% by weight is capable of passing through a 
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porous filter having a pore size of 0.45 urn and a diameter of 25 mm, at a ratio of 2 ml_ 
per minute or more at a temperature of 24°C under a pressure of 5.0 kg/cm 2 . 

45. (Currently Amended): The hyaluronic acid compound according to claim 
36, wherein a solution obtained by dissolving the hyaluronic acid compound in an 
aqueous medium to a concentration of 1 .0% by weight is capable of passing through a 
porous filter having a pore size of 0.22 urn and a diameter of 25 mm, at a ratio of 2 ml_ 
per minute or more at a temperature of 24°C under a pressure of 5.0 kg/cm 2 . 

47. (Currently Amended): The hyaluronic acid compound solution according 
to claim 46, wherein the aqueous medium is an aqueous medium selected from the 
group consisting of phosphate buffered saline, saline and water for injection. 

49. (Currently Amended): A pharmaceutical composition ageftt which 
comprises the hyaluronic acid compound according to claim 36 as an active ingredient 
and a pharmaceutical^ acceptable carrier. 

50. (Currently Amended): The pharmaceutical composition ag e nt according 
to claim 49, which is an arthritis treating agent, an anti-inflammatory medicament or an 
analgesic. 
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51 . (Currently Amended): The pharmaceutical composition ag e nt according 
to claim 49, which is useful for parenteral administration. 

52. (Currently Amended): The pharmaceutical composition agent according 
to claim 51 , which is an injection useful for topical administration. 

53. (Currently Amended): The pharmaceutical composition agent according 
to claim 51, which is an injection useful for intra-articular administration. 

54. (Currently Amended): A pharmaceutical composition ogont which is 
capable of being pushed out from an injector and which comprises a solution in which 
the hyaluronic acid compound according to claim 36, as an active ingredient, is 
dissolved in an aqueous medium. 

56. (Currently Amended): The kit according to claim 55, wherein the filled 
solution is the a pharmaceutical composition agent accord i ng to c l a i m 49 which 
comprises a hyaluronic acid compound as an active ingredient and a pharmaceutical^ 
acceptable carrier, 

wherein the hyaluronic acid compound is a hyaluronic acid compound in which a 
non-steroidal anti-inflammatory drug is bound to hyaluronic acid through a covalent 
bond, wherein a partial structure of a hyaluronic acid disaccharide unit into which the 
anti-inflammatory drug is introduced is represented bv the following formula (1): 



Application/Control Number: 10/585,417 Page 9 

Art Unit: 1623 

Y-CO-NH-R 1 -(Q-R 2 ) n (1) 

wherein Y-CO- represents the glucuronic acid residue of the hyaluronic acid 
disaccharide unit; 

R 2 represents a hydrogen atom or a non-steroidal anti-inflammatory drug residue, 
and at least one R 2 is a nonsteroidal anti-inflammatory drug residue: 

-NH-R 1 -(Q-) n represents a spacer residue in a spacer compound represented by 
H?N-R 1 -(OH) n having n numbers of a hydroxyl group; 

R 1 represents a linear or branched hydrocarbon group having from 2 to 12 
carbon atoms which may have a substituent; 

-CQ-NH- represents an amide bond of a carboxvl group in glucuronic acid as a 
constituting saccharide of the hyaluronic acid with an amino group in the spacer 
compound: 

wherein a hydroxyl group in the spacer compound forms an ester bond with a 
carboxvl group in the non-steroidal anti-inflammatory drug residue: and 
n is an integer of from 1 to 3, 

wherein the hyaluronic acid compound has a degree of substitution of the non- 
steroidal anti-inflammatory drug of from 5 to 50 mol% per repeating disaccharide unit of 
hyaluronic acid, and the carbonyl group in a hyaluronic acid residue constituting the 
hyaluronic acid compound is present as an amide bond participating in the binding with 
the spacer-binding anti-inflammatory drug residue or as a free carboxvl group not 
participating therein, according to the degree of substitution of the non-steroidal anti- 
inflammatory drug residue . 



Application/Control Number: 10/585,417 
Art Unit: 1623 



Page 10 



Information Disclosure Statement 

The information disclosure statement (IDS) dated 13 May 2010 complies with the 
provisions of 37 CFR 1 .97, 1 .98 and MPEP § 609. Accordingly, it has been placed in 
the application file and the information therein has been considered as to the merits. 

DETAILED ACTION 

Applicants' Amendment and Remarks filed on 25 August 201 0, in which claims 1 - 
33 were previously cancelled, and claim 36 has been amended to change the scope 
and breadth of the claims, is acknowledged. 

The Declaration of Mr. Kenji Myamoto, Mr. Yousuke Yasuda and Mr. Keiji 
Yoshioka (inventors), submitted by Applicants on 25 August 2010 under 37 CFR § 
1 .132, is acknowledged and will be further discussed below. 

Claims 36-57 are pending in the instant application. 

The elected species of Formula (2), diclofenac, wherein R 3 , R 4 and R 5 each 
represent a hydrogen atom and X represents a chlorine atom, as the single disclosed 
species for a non-steroidal anti-inflammatory drug, has been carefully reviewed and is 
seen to be allowable. In view of the allowability of the elected species for a non- 
steroidal anti-inflammatory drug, the requirement for a species election as set forth in 
the Office Action mailed 26 November 2008, insofar as it still pertains to the pending 
claims, is hereby withdrawn . The search has been extended to include the full scope of 
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the claimed hyaluronic acid compound as set forth in independent claim 36. The full 
scope of the instant pending claims is found to be allowable. 

The Examiner's amendment is fully supported by the original Specification. 
Support for the amendments can be found, for example, in the originally filed claims. 
Hence, the instantly claimed compound and compositions are enabled and have 
sufficient written description in the Specification. The Examiner's amendment 
introduces no new matter. 

REASONS FOR ALLOWANCE 

The following is an examiner's statement of reasons for allowance: The instantly 
claimed compounds and compositions, as recited in the instant claims, are not seen to 
be taught or fairly suggested in the prior art, as discussed below. 

Applicants' amendment and arguments, filed 25 August 2010, and the 
Examiner's amendment above, with respect to the rejection of claims 36-57 under 35 
USC § 1 12, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which Applicants regard as the invention, have been 
fully considered and are persuasive. The claims have been amended to clearly indicate 
that "at least one R 2 is a nonsteroidal anti-inflammatory drug residue." This rejection 
has been withdrawn. 
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Applicants' amendment and arguments, filed 25 August 2010, the Declaration of 
Mr. Kenji Miyamoto, Mr. Yousuke Yasuda and Mr. Keiji Yoshioka, submitted on 25 
August 2008 under 37 CFR § 1 .132, and the Examiner's amendment above, with 
respect to the rejection of claims 36-57 under 35 USC § 103(a), as being unpatentable 
over EP 1082963 A1 to Tamura etai, in view of journal publication by Perioli et al., 
have been fully considered and are persuasive. Applicants argue that one of ordinary 
skill in the art would not have been motivated to combine Perioli and Tamura in the 
manner suggested by the Examiner, and even if the references were somehow 
combined, the present invention exhibits unexpectedly superior properties as compared 
to conjugates linked either by a diamide group or a diester group. Applicants have 
submitted a Declaration under 37 C.F.R. § 1.132 to argue that the instantly claimed 
invention exhibits unexpected and surprising properties by using a specific combination 
of the two types of bonding in a compound comprising NSAIDs, hyaluronic acid and a 
spacer. The Declaration shows that the analgesic effect of the compound of the present 
invention exhibited unexpectedly superior properties, i.e., consistent and continued 
improvement in analgesic effect, lower pain score and higher weight loading rate, as 
compared to the properties exhibited by the C2 diester and C2 diamide compounds. 
Therefore, because of the unexpectedly superior results in its analgesic effect, 
Applicants argue that the instantly claimed invention is non-obvious over the combined 
teachings of the prior art. 

Applicants' arguments and the Declaration of Mr. Miyamoto, Mr. Yasuda and Mr. 
Yoshioka under 37 C.F.R. § 1.132, have been carefully reviewed. One of ordinary skill 
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in the art would have been motivated to make the substitution of linkers as discussed in 
the Office Action dated 25 February 2010 with the expectation that the linker 
substitution would yield similar results. However, in view of the Declaration submitted 
by Applicants, the claimed compounds are seen to exhibit unexpected properties over 
the combined teachings of the prior art. Therefore, Applicants' arguments of 
unexpected results are persuasive. The Examiner further queried Applicants as to 
whether similar unexpected properties would be expected if the chain length of the 
linker was varied from 2-12 carbon units, as instantly claimed. Applicants indicated that 
since the linker was cleavable, it should have no bearing on the activity, and thus, one 
of ordinary skill in the art would expect similar unexpected properties with a longer chain 
length. Furthermore, due to the similarity in function of different non-steroidal anti- 
inflammatory drugs, one of ordinary skill in the art would expect different non-steroidal 
anti-inflammatory drugs to exhibit similar unexpected properties. Therefore, this 
rejection has been withdrawn. 

Thus, the claimed hyaluronic acid compound and compositions comprising said 
hyaluronic acid compound, as recited in the instant claims, are seen to be novel and 
non-obvious over the teachings of the prior art. 

Exemplary methods for the synthesis of hyaluronic acid compounds as recited in 
claim 36 are disclosed in the instant Specification. Additionally, exemplary methods for 
administration of the claimed compounds in various animal models are disclosed in the 
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instant Specification. Hence, the instantly claimed hyaluronic acid compounds and 
compositions, as recited in the instant claims, are enabled and have sufficient written 
description in the Specification. 

Conclusion 

Accordingly, the Examiner's Amendment above is sufficient to place the 
application in condition for allowance. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SCARLETT GOON whose telephone number is 571- 
270-5241 . The examiner can normally be reached on Mon - Thu 7:00 am - 4 pm and 
every other Fri 7:00 am - 12 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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